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DETAILED ACTION 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,8,15,20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Maemura (patent No. 5,455,936) in view of Miyake (patent No. 6,681 ,280) or 
Yoshioka (patent No. 6, 038,661 ). 

3. Maemura taught the invention as claimed including a data processing ("DP") 
system comprising: 

a) Program memory (102)(e.g., see fig. 3 and col. 5 lines 40-58); 

b) Instruction execution circuitry (101) coupled to program memory (e.g., see fig. 

3); 

c) Breakpoint address register (104) (e.g., see fig. 3); 

d) Address compare circuitry (106) (e.g., see fig. 3) for comparing a value on the 
address bus to a value in the breakpoint address register, the compare circuitry 
providing a breakpoint signal upon detection of a valid breakpoint address comparison 
(e.g., see col. 4, line 53-col. 5 Iine10, and col. 5, lines 30-58); 

e) Multiplexer (502,103) interposed between the program memory and program 
execution circuitry (e.g., see figs 7, and 3) for inserting a debug instruction in the 
execution circuitry upon receipt of the breakpoint signal, wherein the debug instruction 
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is substituted for an instruction in a program memory address pointed to by the 
program counter (e.g., see col. 6, lines 58-67). 

4. Maemura did not expressly detail (claim 1) a program counter. However, The use 
of a register to store the address of the instruction currently being addressed or 
executed during execution of a program was well known in the DP art to be called the 
program counter. Since Maemura taught a system that addressed instructions via an 
instruction bus and tested whether the address on the bus was a particular address for 
replacing the instruction to be executed it would have been obvious to one of ordinary 
skill that the address on the bus comprised the address of the current instruction. 
Consequently to maintain the address on the address bus one of ordinary skill would 
have been motivated to maintain the address of the current instruction that was on the 
bus in a register namely a program counter. 

5. Maemura did not expressly detail (claims 1 ,8,1 5) storing of the program counter 
address in a register as a return address from a debug monitor routing so after the 
debug was finished the system could return to the program at the proper location. 
Miyake taught this limitation (e.g., see col. 15, lines 7-27,col. 15, line 66-col.16, line 23, 
and col. 17, lines 1-30). Also Yoshioka taught this limitation (e.g., see col. 9, lines 21-41, 
col. 10, lines 30-47, and col. 12, line 20-64). 

6. The feature of pushing of the address stored in the program counter copy 
register onto a stack (claim 20), was not specifically detailed by Maemura. With respect 
to the rejection using the Miyake reference the feature of storing program counter 
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on the stack, however, was well known in the art at the time of the claimed invention. 
With respect to the rejection using Yoshioka on the other hand, Yoshioka taught that the 
prior art taught this feature of storing values of the program counter onto stack region 
(e.g., see col. 1 , lines 30-52). Also in the Yoshioka system at least one value of the 
program counter comprised the value stored in the program copy counter register (e.g., 
see col. 9, lines 21-41, col. 10, lines 30-47, and col. 12, line 20-64). 

7. • It would have been obvious to one of ordinary skill in the DP art to combine the 
teachings of Maemura and Miyake or Yoshioka. Both Miyake and Yoshioka taught 
storing the program counter value for a breakpoint stored in a separate register as 
discussed above. One of ordinary skill would have been motivated to incorporate this 
feature of separate register for program counter for a breakpoint used in a debug 
routine at least to provide more efficient access to the program counter when return 
from a debug routine was needed. 

8. Claims 2,3,5,10,11,13,16,17,18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Maemura in view of Miyake (patent No. 6,681 ,208) or Yoshioka 
(patent No. 6, 038,661 ) as applied to claims 1 ,8,1 5 above, and further in view of Yishay 
etal. (patent No. 5,717,851). 

9. Yishay taught (claims 2,3,10,1 1 ,16,17) reading a breakpoint address from the 
stack (i.e., stack break point location) or register (i.e., breakpoint register) or state of 
program counter (e.g., see col. 15, lines 31-40 and col. 16, lines 36-68) and compare 
circuitry (42) to compare the value of the stack address with the breakpoint register for 
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providing a stack trap signal (e.g., see figs.2, 7, and col. 16, lines 38-52). Yishay did not 
specify a stack pointer register. The current location being accessed would have been 
required to have been available to the system in order to access the stack. Further, the 
use of a register to store the current address of the stack namely a stack pointer register 
(so that the address was available to the system and not lost) was well known in the art 
at the time of the invention. 

10. As to the use of mutiplexer for inserting the instruction Maemura taught a 
multiplexer(502,103) for inserting the debug instruction (e.g., see col. 6, lines 58-67). 

11. It would have been obvious to one of ordinary skill in the DP art at the time of the 
claimed invention to combine the teachings of Maemura and Yishay. The addition of the 
use of stacks to store the breakpoint data as taught by Yishay would have provided 
means to quickly access the breakpoint data for comparison. Therefore one of ordinary 
skill would have been motivated to incorporate the teachings of Yishay at least for the 
use of a stack to store the breakpoint address for comparison to provide quick access to 
the breakpoint address. 

12. As per claims 5,13, Maemura taught a jump to a monitor program that operated 
in the background (e.g., see col. 3, lines 46-col. 4, line 12 and col. 5, lines 31-64). 

13. As per claim 18, Yishay taught sending status signals to external to the system 
integration element (i.e., at least to the CPU) (e.g., see fig. 1 and col. 1 1 , lines 34-61 ) 

14. Claims 4,9,12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Maemura in view of Miyake (patent No. 6,681,208) or Yoshioka (patent No. 6, 038,661) 
as applied to claims 1,8,15 above, and further in view of Favor (patent No. 6,336,178). 
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1 5. Favor taught single-step traps in a system that performed breakpoint traps (e.g., 
see col. 59, lines 54-63). 

1 6. One of ordinary skill in the DP art would have been motivated to use single step 
traps of Favor to at least to debug each instruction in Maemura's system separately, 
and more precisely determine the effect processing instructions. 

17. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Maemura 
in view of Miyake (patent No. 6,681,208) or Yoshioka (patent No. 6, 038,661) as applied 
to claims 1,8,15 above, and further in view of Jaggar (patent No. 6,343,358). 

18. Jaggar taught the debug coprocessor included a bank of watchpoint registers 
and a bank of breakpoint registers and control registers that store flags that enable or 
disable the associated breakpoint of watch point registers (e.g., see col. 3, line 47-col. 
4, line 19). 

19. One of ordinary skill would have been motivated to incorporate the teachings of 
Jaggar and Maemura because the Jaggar teaching of use of banks of breakpoint and 
watchpoint registers would have allowed the debug system to scan large number of 
instructions (e.g., see col. 1, lines 7-19). 

Applicant's arguments with respect to claims 1-20 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric Coleman whose telephone number is (703) 305- 
9674. The examiner can normally be reached on Monday-Thursday. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's' 
supervisor, Eddie Chan can be reached on (703) 305-9712. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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